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Materials and Methods:
All chemicals were purchased from Sigma-Aldrich and used without any further purification.
CoCl 2 , 1, 3, benzene (BTB) and 1,2-bis (4-pyridyl) ethane (BPE) used for synthesis, N,N'-dimethylformamide [DMF] and milli-Q water as solvents.
The single crystal diffraction data were collected using Bruker AXS Smart Apex CCD diffractometer at 150 K. The data were reduced using SAINTPLUS 1 and an empirical absorption correction was applied using the SADABS program. 2 Crystal structure was solved by direct methods using SHELXS97 and refined using SHELXL97 present in the SHELXTL V6.14. 3 Fullmatrix-least-squares structure refinement against F 2 was carried out using the WINGX 4 package of programs. Powder X-ray diffraction data were collected using an X'pert PRO (PANalytics) powder diffractometer equipped with Cu K α radiation (1.5405 Å) . IR spectra were recorded from prepared KBr pellets, using IR prestige-21 (Shimadzu) spectrometer. The TGA was performed on SDT Q600 (Shimadzu) analyzer. The SEM analysis were done using FEI NOVA NANOSEM 450 scanning electron microscope (SEM).
Synthetic procedure for compound 1:
CoCl 2 (0.25 mmol), 1, 3, benzene (BTB) (0.05 mmol) and 1,2-bis (4-pyridyl) ethane (0.10 mmol) were dissolved in 10 ml of solvent mixture (6 ml milli-Q water + 4 ml DMF). This solution sonicated for 5 minutes then transferred into a Parr Teflon-lined vessel (23 mL), then vessel was sealed in an autoclave and heated at 120 0 C for 3 days in a programmable oven. This reaction yield purple colored needle-shaped crystals (compound 1).
Crystals were washed with milli-Q water and dried under vacuum for further use.
S4
Electrode preparation and electrochemical techniques employed for ORR: A three electrode glass cell containing catalyst coated RDE/RRDE, 0.1 M KOH electrolyte, Ag/AgCl reference electrode and carbon felt counter electrode was used for electrochemical studies. Instead of platinum based counter electrode, carbon felt was chosen to avoid any possible contamination of the working electrode by the platinum dissolved from the platinum counter electrode during the electrochemical measurements.
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Single Crystal X-ray Diffraction Analysis: Extended point symbol: [3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.4.4.4.4 Vertex symbol: [3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.4.4.4.4.4(2) .4(2).5.5.5.5.5.5.5.5(2).5(2).5(2).5(2).5( 2).5(3).5(3).5(3).5(4).6.6.6.6(2).6(3).6(5).6(6).*.*.*.*.*.*.*.*.*.*.*.*.*]
.4(3).4(3).4.5(2).5(3).5(4).5(4).5(4). 5(5).4.4.4.5(4).5(5).4.4.5(5).5(8).4.5.5(4)
All rings (up to 6): [3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.(4,5(2) ). (4, 5) . (4,5(2)). (4,5(2) ). (4(2),5).4(2). 5.5.5.5. (5,6) . (5,6(5)).5.5(2).5 (2) . (5(2),6(5)).5(2).5 (2) . (5(3),6).5 (3) . (5(3),6). (5(4),6).6.6.6.6(2).6(3).6(5 Extended point symbol: [3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.4.4.4.4.4.4.4.4.4.4.4.4.4.4.4.5.5(2) .5(2).5(3 ).5(4).5(4).5(4).5(5).5(5).5(6).4.4.5(5).5(5).5.5(3).6(8).5.5(2).5(3).5.5(2).5.6(9).5(3). 4.4.4.4.5.5.5 .5.5.5(3) .
5(3).5(3).5(3).5(3)]
S11
Vertex symbol: [3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.4.4.4.4.4.4.4.4.4.4.4.4.4.5.5.5.5.5.5.5.5.5.5(2) .5(2). 5(2).5(3).5(3).5(3).5(3).6.6.6.6(2).6(2).6(2).6(3).6(3).6(4).6(4).6(5).*.*.*.*.*.*.*.*.*.*.*.*.*.*]
All rings (up to 6): [3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.(4,5) . (4, 5) . (4,5,6(6) ). (4, 5) . (4, 5, 6) . (4, 5) . (4, 5) . (4, 5) . ( 4, 5) . (4,5(2)). (4,5).4.(4,5(2) ,6 (7)).5. (5,6(5)). (5,6(2)).5. (5,6). (5, 6) . (5,6(6)). (5, 6) . (5,6).5(2).5(2).5(2) .5 (3) . (5(3),6(7)).5(3).5(3).6.6.6.6(2).6(2).6(2).6(3).6(3).6(4).6(4).6 (5) .]
Cycle sequence
Size 3 4 5 6 Num 24 103 542 3945
Co3 Point symbol:{3^24.4^29.5^37.6}
Extended point symbol: [3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.4.4.4.4.4.4.4.4.4.4.4.4(3) .4(3).4.5.5(2).5(2). 
5(3).5(3).5(3).5(3).5(4).5(4).5(4).5(4).5(6).4.4.4.4.5(3).5(3).5(3).5(5).4.5(5)
.
(2).5(2).5(3)]
Vertex symbol: [3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.4.4.4.4.4.4.4.4.4.4.4.4(2) .4(2).5.5.5.5.5.5.5.5.5.5.5. 6.6.6.6.6.6.6.6(2) .6(2).6(2).6(2).6(3).6(3 ).6(3).6(3).6(4).6(5).6(7).6(7).6(9).6(10).6(10).*.*.*.*.*.*.*.*]
5.5.5(2).5(2).5(2).5(2).5(2).5(2).5(2).5(2).5(3).5(3).5(4)
All rings (up to 6): [3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.3.(4,5) . (4,5(4) ). (4,5,6(6) ). (4, 5) . (4, 5) . (4,6(6) ). (4, 5) .4. (2)). (5, 6) . (5,6). 5.5.5(2).5(2).5(2).5 (2) . (5(2),6). (5(2),6(2)). (5(2),6(5)).5(2).5(3).5 (3) . (5(4),6(11)). 6.6.6.6.6.6.6.6(2 ) .6(2).6(2).6(2).6(3).6(3).6(3).6(3).6(4).6(5).6(7).6(7).6(9).6(10).6(10).*.*.*.*.*.*.*.*] Cycle sequence
Size 3 4 5 6 Num 24 106 571 4236
Co4 Point symbol:{3^6.5^7.6^2}
Extended point symbol: [3.3.3.3.3.3.5.5.5.5.5(2) .5(2).5(2).6(12).6(15)]
Vertex symbol: [3.3.3.3.3.3.5.5.5.5.5(2) .5(2).5(2).6(4).6(7)]
All rings (up to 6): [3.3.3.3.3.3.(5,6(5) ). (5,6(11) ). (5,6(5) ). (5,6(11) ).(5(2),6 (7)).(5(2),6(4)).(5(2),6(4)).6(4).6(7)]
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All circuits (up to 6): [(3,4(6) ). (3, 4) . (3,4,5(9) ,6(81)). (3,4(6),5(20),6(91) ). (3,4,5(10),6(86) ). (3,4,5(9),6(81) ). (5,6(23) ). (5, 6(26) ). (5,6(23) ). (5,6(26) 
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Thermogravimetric Analysis:
TGA of compound 1 was performed under nitrogen atmosphere in the temperature range from 25-900 ⁰C. TGA graph shows that compound 1 is stable up to 300 ⁰C. 
S15
Fourier Transform Infrared Spectroscopy (FT-IR) Analysis:
FT-IR of the compound 1 was taken from IR prestige-21 FTIR spectrometer with wavenumber ranging from 400 cm -1 to 4000 cm -1 . IR spectrum of compound 1, the peaks at the wavenumber 1625 cm -1 and 1395 cm -1 are due to stretching frequency of C=O (carboxylic acid group) and C=C (aromatic ring) respectively. The broad peak at the wavenumber 2900 -3650 cm -1 is due to -OH stretching band. 
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Band Gap Energy:
The diffuse reflectance spectra of the powder samples of compounds 1 was collected in order to measure the optical band gap energy (E bg ). The optical band gap energy was confirmed as the intersection point between the energy axis and the line extrapolated from the linear portion of the absorption edge in a plot of Kubelka-Munk function vs energy.
Optical band gap energy value is 1.83 eV for compounds 1. 
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Gas sorption studies:
Gas sorption measurements was carried out on a volumetric gas sorption analyzer. Ultra-high purity N 2 (99.99 %) was used in the sorption experiments. Before gas sorption measurement around 100 mg as synthesized sample was activated at 373 K overnight under dynamic vacuum. 
%
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Stereo microscopy images of compound 1: Figure S10 . Stereo microscopy images of compound 1: (a) before ORR catalysis; (b) after ORR catalysis.
a) b)
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Scanning Electron Microscopy (SEM) Analysis: Figure S11 . Scanning electron microscopy images of compound 1: (a) before ORR catalysis; (b) after ORR catalysis.
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Figure S12. FT-IR spectra for compound 1.
S25
X-ray photoelectron spectroscopy (XPS) Analysis:
Experimental section:
The X-ray photoelectron spectroscopy (XPS) technique is a surface-sensitive quantitative spectroscopic technique to measure the surface elemental composition, and chemical and electronic states. XPS of samples compound 1 before and after ORR was recorded on a Kratos AXIS-165 surface analysis system using Al K α radiation. The analyzer was set at a pass energy of 20 eV for obtaining high-resolution spectra of all the individual elements in each sample tested. The background was subtracted using the Shirley-type background correction and the curves were fitted with Gaussian product functions. The obtained binding energies were calibrated using the C 1s peak at 284.8eV as the reference. Figure S13a . XPS survey scan of compound 1, in this Co, O, N and C elements were clearly observed.
1) Compound 1 before ORR
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In the cobalt region (shown in Figure S13b) , the Co 2p peak can be deconvoluted into three peaks. Peak 1 at 781.0 ± 0.1 eV and peak 2 at 783.1 ± 0.1 eV was attributed to cobalt oxides; and peak 3 at 786.7 ± 0.1 eV was attributed to the satellite peak for Co element 5, 6 .
Figure S13b. Co 2p region in the XPS spectra of compound 1.
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2) Compound 1 after ORR Figure S13c . XPS survey scan of compound 1 after ORR, after ORR Co, O, N and C elements were observed.
As can be seen in Figure S13c , after the ORR test, the Co 2p peak existed and the peak intensity increased (compared with survey scan shown in Figure S13a ). The increasing intensity of Co 2p peak gives the evidence that Co 2+ active site in compound 1 really involves in oxygen reduction reaction.
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Figure S13d. Co 2p region in the XPS spectra of compound 1 after ORR.
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Inductively coupled plasma mass spectrometry (ICP-MS) Analysis:
After ORR experiment we have carried out inductively coupled plasma mass spectrometry (ICP-MS) to find out whether any cobalt metal has leached to the solution. 250 µg cm -2 catalyst loading was done with respect to compound 1, which contain the 28.72 µg of cobalt. We observed 0.8 µg (2.78 %) of cobalt in 0.1 M KOH after oxygen reduction reaction. This shows that negligible amount of cobalt in the electrolyte and hence rules out any possible destruction of the framework under oxygen reduction conditions.
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Computational Details:
All geometry optimizations are performed without any symmetry constraint using the M062X 7 functional within the unrestricted DFT formalism. For the light atoms (C, H , N, O), 6-31G(d) basis set is employed while the SDD basis set along with the Stuttgart/Dresden effective core potential is used on Co atom. The optimized structures are subjected to harmonic vibrational frequency analysis to characterize as local minima 8 . The expectation value of the S 2 , <S 2 >, is used to identify the spin states of the examined species. <S 2 > at convergence is found to be very close to the expected value of s (s+1) i.e. 15/4 for quartets which indicates minor spin contamination. All calculations are carried out using Gaussian09 suite of programs 9 .
Modeling the Monomer and Trimer units:
For the ease of calculations, we have modeled the monomeric and trimeric unit separately keeping the same local environment around the Co centres; Co(PhCO 2 ) 2 Py 2 is chosen as a model for the monomeric unit while the trimeric unit is modelled with Co 3 (PhCO 2 )(OH)Py 3 . The high spin (S=3/2) configuration is considered for the monomer. For the trimer, we have also considered S=3/2 configuration where two of the Co centres are antiferromagnetically coupled.
Geometry optimized structures of the monomer and the trimer units are shown in Figure S14 .
The LUMO of these units are depicted in Figure S15 . Figure S16 shows the optimized structure of the monomer-O 2 complex.
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Figure S14. Geometry optimized structure of the monomeric and the trimeric units. All distances are given in Å. Figure S15 . LUMO of the monomeric and the trimeric units. Figure S16 . Geometry optimized structure of the monomer-O 2 complex. All distances are given in Å.
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Cartesian coordinates of the optimized geometries in standard XYZ format: 1.93497500 -0.02467000 0.81371900 N 0.02145300 2.18735000 -0.02781400 N -0.00947500 -2.17871600 -0.04629300 C 6.74146900 -0.03859700 -0.66085000 C 5.95591300 -0.01766400 -1.81254100 H 6.42634400 -0.00861000 -2.79078900 S40 C 4.56910500 -0.00835400 -1.70764800 H 3.93334100 0.00800600 -2.58663000 C 3.96833700 -0.02033800 -0.44824100 C 4.75429100 -0.04145400 0.70455100 H 4.26198600 -0.05054100 1.67151200 C 6.14120400 -0.05042500 0.59728900 H 6.75542400 -0.06668200 1.49226900 C 2.47750200 -0.01042900 -0.33685800 C -0.87557500 2.90904600 -0.71249800 H -1.56347400 2.33932500 -1.32981200 C -0.92483700 4.29605200 -0.64536600 H -1.66801300 4.83715800 -1.21968000 C -0.00981200 4.95910400 0.16515500 H -0.02223700 6.04194000 0.24097200 C -0.91390000 -2.87944000 -0.74300700 H -1.57936000 -2.29433200 -1.37068600 C -0.99951400 -4.26452200 -0.67400900 H -1.74752800 -4.78802500 -1.25825200 C -0.11442000 -4.94841100 0.15232100 H -0.15581300 -6.03032800 0.23080900 C 0.90495200 2.82654400 0.75001600 H 1.61049500 2.19105400 1.27606500 C 0.92204400 4.21066700 0.87568600 H 1.65469100 4.68380900 1.51937600 C 0.84531100 -2.83802000 0.74652900 H 1.55844000 -2.21900600 1.28167700 C 0.82490600 -4.22188200 0.87557000 H 1.53485700 -4.71170100 1.53212600 O -1.87148700 -0.00725000 0.89110700 O -1.79434500 0.03056600 -1.30710900 C -6.73402200 0.01400400 -0.38335600 C -6.08422800 -0.00473000 0.85020500 H -6.66276600 -0.01907400 1.76859600 C -4.69452400 -0.00517000 0.90322500 H -4.16229000 -0.01977500 1.84854600 C -3.95489300 0.01334600 -0.27989600 C -4.60473300 0.03210400 -1.51471900 H -4.00549700 0.04614100 -2.41926700 C -5.99506100 0.03236600 -1.56519700 H -6.50375500 0.04689200 -2.52409400 C -2.46080700 0.01237700 -0.22093000 H -7.81919400 0.01425400 -0.42347100 H 7.82416100 -0.04574600 -0.74408100 S41 O 0.07557200 0.59899700 2.97287900 O 0.06986400 -0.59700200 2.97894500
